We studied the size-surface brightness and the size-mass relations of a sample of 16 cluster elliptical galaxies morphologically selected in the cluster RDCS J0848+4453 at z = 1.27. Our aim was to assess whether they have completed their mass growth at their redshift or significant mass and/or size growth can or must take place till z = 0. As comparison samples of cluster ellipticals in the local universe we used the Coma Cluster sample of Jorgensen et al. and the WINGS survey sample. The comparison with the local Kormendy relation shows that the luminosity evolution due to the aging of the stellar content already assembled at z = 1.27 brings them on the local relation. Moreover, this stellar content places them on the size-mass relation of the local cluster ellipticals. These results imply that for a given mass the stellar mass at z ∼ 1.3 is distributed within these ellipticals according to the same stellar mass profile of local ellipticals. We find that a pure size evolution, even mild, is ruled out for our galaxies since it would bring them away from both the Kormendy and the size-mass relation. If an evolution of the effective radius takes place, this must be compensated by an increase of the luminosity and hence of the stellar mass of the galaxies to keep them on the local relations. To remain on the Kormendy relation the stellar mass must increase as the effective radius. However, this mass growth is not sufficient to keep the galaxies on the size-mass relation for the same variation of effective radius. Thus, if we want to preserve the Kormendy relation we fail in satisfying the size-mass relation and vice versa. Hence, the combined analysis of the size-surface brightness relation with the size-mass relation leads to the result that these galaxies cannot growth further their stellar mass and/or change their structure. We conclude that these 16 cluster ellipticals at z = 1.27 have completed their assembly and their stellar mass growth and that consequently, their evolution at z < 1.27 will be dominated by the aging of their stellar content. Finally, we do not find hints of differences between the properties of these cluster ellipticals and those of field ellipticals at comparable redshift, even if this last comparison is still based on poor statistics.
INTRODUCTION
It is now widely accepted the view that the mean size of early-type galaxies (ETGs), that is of elliptical (E) and spheroidal galaxies (E/S0) as a population, increased with time. This view arises from c 2014 RAS the fact that many authors found that the average effective radius of high-z passive and/or massive galaxies, not necessarily earlytypes, is smaller than the average effective radius of local early-type galaxies (e.g. Trujillo et al. 2007; van der wel et al. 2008; McGrath et al. 2008; Buitrago et al. 2008; Damjanov et al. 2009; Cassata et al. 2011; Damjanov et al. 2011) . The local comparison samples of galaxies are always selected from the Sloan Digital Sky Survey (SDSS) often on the basis of their Sersic index n. This size evolution is found to be strong even at moderate redshift: the effective radius should increase by a factor two since z ∼ 1 (e.g. Trujillo et al. 2011; Huertas-Company et al. 2013; Cimatti et al. 2012; Delaye et al. 2013 ). On the other hand, some studies do not confirm this result, in particular when samples of early-type galaxies strictly defined on the basis of a visual morphological classification are considered (e.g. Mancini et al. 2010; Saracco et al. 2011; Stott et al. 2011; Jorgensen et al. 2013) .
The size evolution of passive/massive galaxies has been widely interpreted as the size evolution of the individual earlytypes, that is apparently elliptical galaxies would increase their size individually during their life. However, it has been soon realized that this size increase cannot be the result of a stellar mass growth since independent studies on the evolution of the luminosity and galaxy stellar mass function show that massive ETGs were already assembled at z ∼ 0.8 and that they have not grown further at lower redshift both in the field (e.g. Pozzetti et al. 2010 ) and in clusters (e.g. Andreon et al. 2008 ). Thus, early-types should enlarge their size during their life but not grow significantly in mass, at least since z ∼ 1. The mechanisms proposed to increase the size of ETGs leaving almost unchanged their mass are principally two: a pure expansion due to a significant mass loss via quasar or stellar winds (Fan et al. 2008; Damjanov et al. 2009 ) and dry minormergers whose main effect should be adding a low stellar mass density envelope re-arranging the stars in the outskirts of the galaxy enlarging the size (e.g. Hopkins et al. 2009; Naab et al. 2009; Bezanson et al. 2009 ). Whatever the mechanism, a pure increase of the effective radius of ETGs would imply a decrease of their stellar mass density within the effective radius as the cube of the radius itself: if ETGs increase by a factor two since z = 1, their effective stellar mass density should decrease by a factor 8, a macroscopic effect not yet observed (e.g. Saracco et al. 2012) .
In fact, the study of the evolution of the mean size of passive and/or massive galaxies did not help much in constraining the evolution of proper elliptical galaxies or of their mass assembly history. This may be due to two main reasons. The first reason is that the selection of passive and/or massive galaxies provides samples with a high fraction of disk galaxies. It is well established that at least 30-40 per cent of the passive galaxies at any redshift between 0.6 < z < 2.0 are disk galaxies (e.g. Ilbert et al. 2010; van der Wel et al. 2011; Cassata et al. 2011; Tamburri et al. in preparation) . Moreover, the remaining fraction (60-70 per cent) of early-type galaxies misses more than 20 per cent of the population of spheroidal galaxies (Tamburri et al.) . Hence, the selection of passive/massive galaxies fails in producing representative samples of strictly defined ETGs while it selects samples of disks and spheroids.
Disk galaxies and elliptical galaxies do not share the same formation and evolution history. In a hierarchical universe, elliptical galaxies are byproducts, descendants since their formation is directly linked to mergers events of progenitor disk-like or irregular galaxies (e.g. Khochfar and Burkert 2003; De Lucia et al. 2006 ; Hopkins et al. 2010 ). Moreover, since merging controls the buildup and the growth of galaxies independently of their morphology, in a hierarchical universe it is reasonable to expect that the average size of galaxies increases with time because progenitors, by definition smaller, disappear to form the merger descendants by definition more massive, hence larger. In this possibly naive scheme, sampling together both progenitors and descendants as in a passive/massive galaxy selection to monitor the change of their mean properties (such as their mean size) makes it difficult to gain information about the mass assembly and the evolution either of earlytype galaxies or of passive disk galaxies. It is difficult to understand who is evolving and what kind of evolution is taking place. The second reason of the poor effectiveness of the study of the mean size of passive/massive galaxies in constraining the evolution of proper ellipticals is that, independently of and in addition to the above progenitor bias, it is not clear whether the apparent change of the mean size of the whole population of passive/massive galaxies, that is disks and spheroids, is dominated by the size evolution of individual galaxies (each galaxy increases its effective radius) or rather by the appearance of new-born larger galaxies, by the disappearance of smaller ones or by the combination of the two. When disks and spheroids are mixed in the same sample it is difficult to disentangle the evolutionary phases of any of the two classes and, most importantly, to distinguish between the evolution of the individual galaxies and the evolution of the mean properties of the population.
A way to distinguish individual size evolution from other effects is to compare the number density of compact early-type galaxies once selected at high and at low redshift consistently. Evidence of the presence of compact ETGs in the local Universe similar to those observed at high-z came out recently (Valentinuzzi et al. 2010a; 2010b; Poggianti et al. 2013) . Saracco et al. (2010) , defining compact those early-types both at low-z and at high-z having a radius at least a factor two smaller than the radius derived by the mean size-mass relation by Shen et al. (2003) , find that the number density of compact high-z ETGs averaged over the interval 0.9 < z < 1.9 is accounted for by their local counterparts showing that size evolution, if it takes place, cannot affect the majority of the high-z ETGs. Recently, Carollo et al. (2013) find no change in the number density of compact quenched early-type galaxies with masses < 10 11 M ⊙ at 0.2 < z < 1 and a 30 per cent decrease at higher masses suggesting that the possible evolution of the mean size is driven mainly by the appearance of new-born larger earlytypes. Poggianti et al. (2013) found that no more than half and possibly a smaller fraction of the compact high-z galaxies has evolved in size.
Hints of the fact that the environment may affect the size of early-type galaxies and hence their evolution, in the sense that at a given redshift cluster ETGs are larger than field ETGs with the same mass, have also been recently claimed by some authors (e.g. Delaye et al. 2013) even if not found by others (e.g. Damjanov et al. 2011; Rettura et al. 2010; Raichoor et al. 2012) .
The studies of the size evolution of galaxies conducted and collected so far leave us with two basic questions on the assembly and evolution of elliptical galaxies: do individual elliptical galaxies grow their stellar mass and change continuously during their life or their morphological modeling is the final stage of a process after which the elliptical evolves unperturbed in luminosity ? The second question is: does the destiny of an elliptical galaxy depend significantly on the environment? We are trying to assess these issues adopting a systematic approach based on the selection of early-type galaxies strictly defined morphologically at intermediate redshift both in the field and in cluster.
In this paper we study a sample of 16 elliptical galaxies in the cluster RDCS J0848+4453 at z = 1.27 to constrain their evolution-ary status through the comparison of their size-surface brightness and size-stellar mass relations with those of a local sample of cluster ETGs selected according to the same criteria. In Sec. 2 we describe the data and the sample selection. In Sec. 3 we derive the physical (stellar mass, absolute magnitude and age) and structural (effective radius, surface brightness) parameters for our galaxies. In Sec. 4 we derive the Kormendy relation at z ∼ 1.3 and we compare it with the local relation. In Sec. 5 we derive the luminosity evolution that the stars already formed at that redshift will experience and the consequences of this evolution. Then, combining the study of the size-mass relation to the size-surface brightness relation we constrain the evolutionary status of our 16 ellipticals and their future evolution. Finally, in Sec. 6, we summarize the results and present our conclusions. Throughout this paper we use a standard cosmology with H 0 = 70 Km s −1 Mpc −1 , Ω m = 0.3 and Ω Λ = 0.7. All the magnitudes are in the Vega system, unless otherwise specified.
DATA DESCRIPTION

Observations
The analysis presented in this paper is based on Hubble Space Telescope (HST) and Spitzer archival data and on ground-based optical observations that we obtained at the Large Binocular Telescope (LBT).
The HST data retrieved from the archive are composed of optical ACS observations and near-IR NICMOS observations. ACS observations (PI H. Ford) covering a field of about 11 arcmin 2 surrounding the cluster RDCS J0848+4453 were obtained in 2004 in the F775W (7300 s) and F850LP (12200 s) filters and they are described in Postman et al. (2005;  see also Raichoor et al. 2011) . The ACS images we used have a pixel scale of 0.05 arcsec/pix and a resolution of FWHM 850 ≃ 0.12 arcsec. NICMOS observations (PI S. Stanford) sampling a field of about 3 arcmin 2 centered on the same cluster were obtained with the NIC3 camera in the F160W filter (11200 s) and they are described in van Dokkum et al. (2001) . The NIC3 images have a pixels scale of 0.2 arcsec/pix and a resolution of FWHM 160 ≃ 0.22 arcsec.
Spitzer data (PI S. A. Stanford) were obtained in the four IRAC bandpasses [3.6, 4.5, 5.8, 8 .0]µm. We used the fully co-added mosaics (0.6 arcsec/pix) produced by the standard Spitzer reduction pipeline resulting in a mean exposure time of ∼2200 s in the 3.6 µm and 5.8 µm bands and in about 1900 s in the 4.5 µm and 8.0 µm.
Our LBT observations were carried out between 14th and 17th of February 2013 under poor and unstable seeing conditions (1.0-1.8 arcsec) with the Large Binocular Cameras (LBC 1 ) in the four Bessel U, B, V and R filters. LBCs are two wide-field imaging cameras located at the Prime Focus stations of LBT. Each LBC camera has a wide field of view, equivalent to ∼ 23 ′ × 23 ′ and provides images with a sampling of 0.23 arcsec/pixel. The two LBC cameras are optimized for the UV-blue wavelengths (LBC-blue, from 0.3 µm to 0.5 µm) and for the red-IR bands (LBC-red, from 0.5 µm 1.0 µm) respectively. Observations have been carried out in the full binocular configuration, i.e. with the two LBC cameras operating simultaneously and pointing in the same direction of the sky. An integration of ∼ 4 hrs in each filter has been obtained in 8 hrs of 1 http://lbc.mporzio.astro.it/ Table 1. Sample of 16 ETGs selected as cluster members at z 850 < 24, within 1 Mpc radius from the cluster center and having a color i 775 − z 850 = 1.1±0.2, i.e. within 2σ from the mean color of the 5 ETGs spectroscopically confirmed cluster members for which we report their redshift (Stanford et al. 1997 binocular configuration time (4 hrs in U at LBC-blue and simultaneously in V at LBC-red, plus 4 hrs in B(LBC-blue) and simultaneously in R (LBC-red)). Observations consist of short exposures of 6 minutes each dithered by 30 arcsec in a random pattern to cover the gap between the CCDs. The standard reduction procedure (bias and flat field correction and cosmic rays removal) has been applied to the single frames before combining them to produce the final stacked mosaic. Given the large variation of the seeing conditions during the observations, in order to construct final stacked images of good quality, we decided to consider only those images taken under seeing conditions better than 1.4 arcsec. Thus, the final co-added mosaics have different effective exposure times ranging from 1 hr (U and V, FWHM∼ 1.0 arcsec) to almost 3 hrs (B and R, FWHM∼ 1.4 arcsec). The final mosaic has been produced with SWarp (v.2.19.1, Bertin 2010) .
Sample selection
The sample of ellipticals used in this analysis is composed of 16 galaxies selected to belong to the cluster RDCS J0848+4453 at z = 1.27 (Stanford et al. 1997) . We selected our final sample on the basis of their morphology without introducing any selection bias based on the age of their stellar population or on their passivity. To this end, we first detected all the sources (∼ 2200 up to a magnitude in the F850LP filter z 850 < 27.6) in the ∼ 11 arcmin 2 region surrounding the cluster covered by the F850LP image. We used SExtractor both to detect sources and to measure their magnitude MAG BEST. Magnitudes in the F775W filter (i 775 hereafter) have been obtained running the procedure in double image mode using the F850LP image as reference. In order to perform a reliable and robust visual morphological classification, we selected galaxies with magnitudes z 850 24. At this magnitude limit, the sample is 100% complete. From this flux limited sample we removed stars identified by the SExtractor stellar index CLASS STAR> 0.9 and we restricted the selection to those galaxies within a projected radius D 1 Mpc (∼ 2 arcmin) from the cluster center. We thus obtained a sample of 467 galaxies, 105 of which covered also by (2005) models. The color is always i 775 − z 850 < 0.8 (black horizontal line) for redshift z < 0.8 and it is always larger than 0.8 for z > 0.8, this independently of the age of the stellar population considered. Right: The i 775 − z 850 color distribution of the 467 galaxies brighter than z 850 < 24 falling within 1 Mpc from the cluster center is shown. The red solid line marks the mean color i 775 − z 850 = 1.1 ± 0.09 of the 5 ETGs cluster members spectroscopically identified by Stanford et al. (1997) . The dashed lines represent ±1σ. It is evident a second peak in the distribution centered at the mean color of the 5 ETGs.
NICMOS-F160W observations. This sample contains the 6 cluster member galaxies spectroscopically identified by Stanford et al. (1997) within a diameter region of ∼ 0.7 Mpc. One of them (galaxy #237 in their Tab. 1) appears irregular in the F850LP image. The remaining five member galaxies are clearly ETGs as confirmed by their morphology (see below for the morphological classification). The mean color of these five cluster member ETGs is i 775 − z 850 = 1.1 with a dispersion σ iz = 0.09. At the redshift of the cluster this color roughly corresponds to UV-U color, hence it is a measure of the slope of the spectral energy distribution of galaxies at λ rest < 4000 Å.
In the left panel of Fig. 1 the expected apparent i 775 − z 850 color of galaxies with different age is shown as a function of redshift. It can be seen that this color shows clearly two different behaviors depending on the fact that it samples the spectrum at λ rest > 4000 Å or at shorter wavelengths. In particular, the observed color is always i 775 − z 850 < ∼ 0.8 for z < ∼ 0.8 independently of the age of the galaxy. At redshift z ∼ 0.8 − 0.9, when the region at 0.4-0.5 µm enters in the filter F775W, the i 775 − z 850 color rapidly changes increasing its value. For z > 0.9 the color is always i 775 − z 850 > 0.8. The other important property of this color is its extremely weak dependence on the age of the stellar population as clearly demonstrated by the small color variations (< 0.1 mag) for different ages. Hence, the observed i 775 − z 850 well trace the redshift of the galaxies without introducing any dependence on their age. In the right panel of Fig. 1 the i 775 − z 850 color distribution of the 467 galaxies with z 850 24 is shown. The observed distribution clearly reflects the behavior shown in the left panel with the bulk of the z 850 24 galaxies having a color i 775 − z 850 < ∼ 0.8 centered at 0.3-0.4 mag suggesting that they all are at z < 1. The remaining galaxies form a second peak centered at i 775 − z 850 ≃ 1.1 suggesting that they are at z > 1. This second peak is centered at the mean color of the 5 elliptical cluster members marked in Fig.1 by the red continuous line. Thus, on the basis of these considerations, according to the color distribution shown in Fig. 1 , we selected all the galaxies having a color 0.9 < i 775 − z 850 < 1.3. This color range corresponds to 2 sigmas from the mean color of the 5 ETGs cluster members. For the resulting 44 galaxies thus selected we performed a morphological classification to identify the ellipticals. The morphological classification is based on the visual inspection of the galaxies carried out independently by two of us on the ACS-F850LP image and on the fitting to their luminosity profile described below. In particular, we classified as ETG those galaxies having a regular shape with no signs of disk on the F850LP images and no irregular or structured residuals resulting from the profile fitting. On the basis of this morphological classification 16 galaxies out of the 44 with z z850 < 24 and i 775 − z 850 = 1.1 ± 0.2 turned out to be ellipticals. The sample is summarized in Tab.1.
Multiwavelength photometry
Magnitudes for these 16 galaxies have been measured in all the bands using SExtractor. We adopted the MAG BEST as best estimator of the magnitude.
NICMOS-F160W observations cover 15 out of the 16 ETGs selected above, the galaxy #471 falling outside. In Fig servations, besides measuring magnitudes we also derived structural parameters in the F160W band (see §3.2). Three of them (#5, #626 and #657, see Fig. 3 ) are blended in the NICMOS images because of the large pixel size and the poor resolution of the NIC3 camera. For the same reasons these galaxies are not resolved either in the LBC U,B,V and R-band images or in the Spitzer images. For these galaxies, the magnitudes in those filters in which they are not resolved have been derived redistributing the total flux of the resulting blended object according to the flux measured for each of them in the nearest filter in which they are resolved. For instance, the H 160 magnitude for each of the three galaxies above has been derived redistributing the total F160W flux measured for them blended (i.e. considered as a single object) on the basis of the flux measured for each of them in the F850LP filter.
The LBC observations cover the whole sample of 16 ETGs. As previously said, 3 galaxies are not resolved in the LBC images. For them, U,B,V and R magnitudes have been derived redistributing the total U, B, V and R fluxes on the basis of the flux measured for each of the galaxies in the F775W filter.
Spitzer-IRAC observations cover the whole sample of ETGs. Magnitudes have been estimated in the four IRAC bands using SExtractor in double image mode adopting the 3.6 µm image as reference. The reliability of the flux measurement has been checked by comparing the flux measured with SExtractor for some stars in the field with the flux obtained using the IRAF task phot. As to the IRAC images, besides the three galaxies above, also galaxies #2 and #1260 are not resolved due to the low resolution (FWHM> 2.5 arcsec). For them, we estimated the magnitudes in the four IRAC bands using as reference the fluxes measured in the F160W filter.
In Tab.2 we report the photometry in the 11 photometric bands for the 16 ellipticals of the sample.
PHYSICAL AND STRUCTURAL PARAMETERS DERIVATION
Age, stellar masses and absolute magnitudes
For each galaxy of the sample, we derived the mean age of its stellar population, the stellar mass M * and the B-and R-band absolute magnitudes M B and M R . These quantities were derived by fitting at the redshift of the cluster, z = 1.27, the 11 available photometric points of the observed spectral energy distribution (SED) with a large set of templates build with different models. In particular we considered Bruzual and Charlot models (2003, BC03) , the later release by Charlot and Bruzual (hereafter CB07) and the models of Maraston et al. (2005, MA05) . We considered a Salpeter initial mass function (IMF) for the MA05 and BC03 models, a Chabrier (Chabrier 2003) initial IMF for the BC03 and CB07 models. In all the cases we considered four exponentially declining star formation histories (SFHs) with e-folding time τ= [0.1, 0.3, 0.4, 0.6] Gyr and solar metallicity Z ⊙ . Extinction A V has been considered and treated as a free parameter in the fitting. We adopted the extinction curve of Calzetti et al. (2000) and allowed A V to vary in the range 0 < A V < 0.6 mag. For 12 galaxies out of the 16 of the sample the best-fitting template is defined by SFHs with τ = 0.1 Gyr independently of the model and of the IMF used. The remaining four galaxies of the sample are best fitted by SFHs with τ = 0.3 Gyr (#1, #590) and τ = 0.4 Gyr (#719 and #1160). The stellar mass M * we derived is the mass locked into stars at the epoch of their observation after the gas fraction returned to the interstellar medium. M B and M R absolute magnitudes have been derived using the observed apparent magnitudes in the filters closest to the rest-frame B and R of the galaxies, i.e. filters F850LP and F160W sampling λ rest ∼ 4000 Å and λ rest ∼ 7000 respectively at the redshift of the cluster. The color k-correction term that takes into account the different filters response (e.g. F850LP vs R cousin ) has been derived from the best fitting template.
In Tab. 1 of Appendix A we report the age, the stellar mass and the absolute magnitudes obtained for each galaxy with the different IMFs and models considered. In the last raw of the table the mean values of the parameters are reported. It can be seen that the different models MA05, BC03 and CB07 do not provide significantly different values of age, stellar mass and absolute magnitudes at fixed IMF. On the contrary, as already known (see e.g. Longhetti et al. 2009 ), a Salpeter IMF provides stellar masses systematically higher than a Chabrier IMF. In particular, as to our 16 galaxies, we obtained on average that M S al * = 1.7M Cha * . In the following, we will consider in our calculations the values obtained with BC03 models and Chabrier IMF summarized in Tab 
Surface brightness profile fitting
The effective radius R e [kpc] (r e [arcsec]) of our galaxies has been derived by fitting a Sérsic profile to the observed light profile both in the ACS-F850LP image and in the NIC3-F160W image, i.e. in the rest-frame B and R bands of the galaxies. The fitting has been performed both assuming n as a free parameter and assuming n = 4, i.e. a de Vaucouleour profile. The two-dimensional fitting has been performed using Galfit software (v. 3.0.4, Peng et al. 2002) . The point spread function (PSF) convolved with the Sérsic profile in the F850LP image has been chosen among 5 PSFs represented by 4 high S/N stars identified in the field plus a mean PSF obtained averaging the profile of these 4 stars. The PSFs used in the NIC3 images have been generated at different positions on the array using the Tiny Tim software since the pixel size of the camera (0.2 arcsec/pix) does not provide a sufficient sampling of the FWHM. Each galaxy has been fitted in each band using all the PSFs considered. We used the F-test to compare the χ 2 of the 5 different models and to discard those significantly worse than the lowest one representing the best fitting. We derived the effective radius r e = a e √ b/a where a e is the semi-major axis of the projected elliptical isophote containing half of the total light provided by Galfit and b/a is the axial ratio. In Tab.4 we report the best-fitting parameters n, R e [kpc] and the best fitting apparent . The values in parentheses have been obtained by fixing n = 4 in the fit. The effective radii R e as derived by fitting the Sérsic profile in the ACS-F850LP images are in the range 0.5-8 kpc, with the exception of the dominant elliptical galaxy of the cluster that has an effective radius R e = 16.7 kpc. The Sersic index varies in the range 2.2 < n < 6 with a median value n = 4.2.
THE KORMENDY RELATION AT
The mean effective surface brightness µ e [mag/arcsec 2 ] of a galaxy can be computed from the apparent magnitude m and the area included within the effective radius r e [arcsec] µ e = m + 2.5log(r 2 e ) + 2.5 log(2π).
By substituting the observed quantities with those in the rest-frame of the galaxy we obtain
where M λ (z) is the absolute magnitude of the galaxy at the restframe wavelength λ at redshift z and R e is in [kpc], having corrected for the cosmological dimming term 10log(1+z). This relation can be used to trace the evolution that ellipticals undergo accross the time. The mean surface brightness µ e is indeed expected to change with redshift because of the passive luminosity evolution of the stellar populations that affects the absolute magnitude in eq. (3). Moreover, if elliptical galaxies grow with time due to merging then their surface brightness will change further, both due to the change of their luminosity (proportional to the mass increase) and to the consequent increase of their effective radius. The variation of R e will add up to the luminosity evolution as the square of its variation, significantly affecting the observed change of µ e . We will come back on this issue in the next section. The evolution of the surface brightness ∆µ of elliptical galaxies is usually quantified by using the Kormendy relation (KR, Kormendy 1977) that is a linear scaling relation between the logarithm of the effective radius R e [Kpc] and the mean surface brightness µ e within R e : Table 4 . Morphological parameters of galaxies. For each galaxy of the sample we report the Sersic index, the apparent magnitude and the effective radius [kpc] as derived from the fitting to the surface brightness profile in the F850LP image and in the F160W image. The surface brightness in the B-and in the Rband has been obtained from the B-and R-band absolute magnitudes reported in Tab. 3 and corrected for m f it λ − m λ , the difference between the best fitting apparent magnitude resulting from the surface brightness profile fitting and the observed apparent magnitude reported in Tab. 2. (see Sec. 4) . The values in parenthesis have been obtained assuming n = 4. The terms Ev B,R represent the luminosity evolution that the stellar population of each galaxy experiences in the B and R bands respectively in the ∼ 8.6 Gyr from z = 1.27 to z = 0, according to its own age at z = 1.27 and SFH using the BC03 models (see text for a detailed description). The values in parenthesis have been obtained using the Maraston's models. It can be seen that the luminosity evolution does not depend on the model used. 
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Elliptical galaxies both in field and in clusters follow this tight relation with a slope close to 3 out to z ∼ 1 ( On the other hand, the zero-point α is found to vary with the redshift of the galaxies reflecting their luminosity evolution and the possible evolution of R e over the time. Since the value of α strictly depends on the photometric band and system selected to derive magnitudes and morphological parameters, its value needs to be transformed into that of a common rest-frame wavelength when comparisons at different z are performed. Since morphological parameters have been derived in the F850LP and F160W bands the comparison with Table 3 . For each galaxy of the sample we report the age [Gyr], the stellar mass [log(M/M ⊙ )] and the absolute magnitudes in the B and R bands derived through the best-fitting of their SED with the stellar population synthesis models of Bruzual and Charlot (2003, BC03) and the Chabrier initial mass function (Chabrier 2003) . The quantity M * (z = 0)/M * is the ratio between the stellar mass M * (z = 0) that the galaxy would have at z = 0 due to the gas fraction returned from the stars to the interstellar medium during their evolution and the stellar mass at z = 1.27. The last raw reports the mean values of the best-fitting parameters. In Appendix A we report the values obtained with other models and different IMFs. It can be verified that these best-fitting parameters do not depend on the models or on the IMF adopted. the local scaling relations will be done considering the rest-frame B-band and R-band. Hence, for each galaxy of our sample we computed the mean surface brightness in the B-band Fig. 4 the surface brightness of our 16 galaxies is plotted (red filled points) as a function of their R e on the B-band [R e ; µ e ] plane (left) and on the R-band plane (right). The open symbols are elliptical galaxies (147) belonging to the Coma cluster sample (z = 0.024) studied by Jorgensen et al. (1995a Jorgensen et al. ( , 1996 . The mass range covered by this sample is approximately 0.8 × 10 10 − 3 × 10 11 M ⊙ , as derived from their stellar velocity dispersion measurements (Jorgensen et al. 1995b) , hence it covers the same mass range covered by our galaxies. The black lines are the Kormendy relations derived from this sample at z = 0 for n = 4. In particular, the KR in the B-band
BC03 Cha
and in the R-band
The red solid lines in Fig. 4 represent the KR we obtained at z = 1.27 by fitting eq. (4) to our 16 ellipticals assuming the slope at z = 0 (β z=0 ) while the dashed lines represent the best-fitting with β as free parameter. The resulting best fitting relation we obtained (for a free n index) is
in the B-band and
in the R-band. The slope β of the KR we obtain agrees within the errors with the slope of the KR at z = 0 (eqs. 7 and 8). In Tab. 5 we report the parameters α and β of the KR relation obtained by fitting the (R e , µ e ) data obtained both for a free n index and for n = 4. It is worth noting the good agreement between the slope obtained at z ∼ 1.3 and the local value in the case of n = 4. We also report the value of α obtained by fixing the β slope at the value at z = 0 and the resulting amount of evolution ∆µ = µ e (z = 1.27) − µ e (z = 0) between z = 0 and z = 1.27. The fact that the slope of the relation is not significantly changed in the last 9 Gyr means that the luminosity and the effective radius of these elliptical galaxies scale according to the same rule seen in the local Universe. On the contrary, the zero-point α of the relations at z = 1.27 is significantly brighter than at z = 0, 1.8 magnitudes brighter in the B-band and 1.3 magnitudes brigther in the R-band (see Tab. 5). These offsets agree with those found by Holden et al. (2005) and by Rettura et al. (2010) for the cluster RDCS J1252.9-2927 at z = 1.237 and with what found by Raichoor et al. (2012) on a sample of cluster and group galaxies belonging to the Linx supercluster at z ≃ 1.27 including 7 out of the 16 ellipticals of our sample. These offsets account for the evolution that galaxies underwent and can be affected by any change that galaxies experience that is by the passive luminosity evolution, by the possible evolution of the effective radius and by the possible mass accretion. In the next section we consider how these evolutionary terms can affect the resulting Kormendy relation.
THE EVOLUTION OF CLUSTER ELLIPTICALS
In this section we will discuss the possible evolution that the 16 cluster ellipticals of our sample may experience since z ∼ 1.3. The aim of this analysis is twofold. On one hand, we are interested in constraining the evolution able to bring them on the local scaling relations. On the other hand, we want to understand whether they have completed their mass growth at the redshift they are observed or significant structural changes (mass accretion and/or size increase) can or even must take place in the last 9 Gyr. Before considering different possible evolutionary paths we have to consider the passive luminosity evolution that the stars already formed (the stellar mass already assembled) at z = 1.27 will experience till z = 0 due to their aging.
The unavoidable luminosity evolution
The zero-point α of the KR relation is expected to change because of the change of µ e with time. The surface brightness is expected to change since the luminosity of a galaxy changes with time due to the ageing of the stars already formed and assembled at the time the galaxy is observed. This luminosity evolution will take place and will affect that stellar mass of the galaxy. It is well known that the ageing of a stellar population implies a dimming with time of its luminosity. The magnitude of this dimming at a given wavelength over a time ∆t depends primarly on the age of the stellar population at the beginning of this interval and it is larger for younger ages. As shown in Tab. 3, our galaxies have different ages. Hence, instead of computing a mean evolution for all of them, we computed for each of them its own luminosity evolution Ev
.e. the difference between the absolute magnitude of the best-fitting model at z = 1.27 and the absolute magnitude of the same model aged of 8.6 Gyr, the time elapsed from z = 1.27 to z = 0. The evolutionary terms Ev B,R thus obtained are reported in Tab. 4. They are in the ranges 1.21 mag< |Ev B | < 2.98 mag for the B band and 1.03 mag< |E R | < 2.25 mag for the R band and, as expected, are larger for younger galaxies. It is worth noting that these evolutionary terms are almost independent of the IMF and the models. Indeed, in Tab. 4 we report also (in parenthesis) the evolutionary terms derived with the MA05 models and Salpeter IMF to be compared with those obtained with BC03 and Chabrier IMF. For a given model, the Salpeter IMF produces differences in the range 0.04-0.06 mag with respect to the Charbier IMF. Thus, if our galaxies evolve solely in luminosity since z = 1.27 according to their SFH, their surface brightness at z = 0 would be In the lower panels of Fig. 4 the surface brightness evolved to z = 0, µ e,z=0 , of our 16 galaxies is plotted as a function of their R e in the B-band (left) and in the R-band (right). Symbols are as in the upper panels. Our galaxies occupy the locus occupied by the Coma Cluster ETGs with comparable mass. The red lines represent the expected Kormendy relation at z = 0 obtained by fitting eq. (4) to our evolved data. We obtained α B z=0 = 19.6 ± 0.3 and α R z=0 = 18.6 ± 0.4 in agreement with the Kormendy relation in the local universe. Hence, the luminosity evolution that the stars already assembled in the 16 ellipticals will necessarily experience between z = 1.27 to z = 0 brings them on the local Kormendy relation, that is it accounts for the observed surface brightness evolution ∆µ reported in Tab. 5. It is worth noting that a similar evolution of the KR (≃ 1.5 − 2 mag/arcsec 2 ) was also observed by Holden et al. (2005) , Raichoor et al. (2012) and Rettura et al. (2010) for cluster ellipticals at similar redshift. Analogously to our findings, Holden et al. and Raichoor et al. find that this surface brightness evolution is consistent with the expected luminosity evolution due to aging.
This result has an extremely important and constraining implication: the stellar mass underlying the luminosity of these ellipticals at z = 1.27 and responsible for the observed surface brightness must be distributed according to the same profile of the stellar mass responsible of the corresponding luminosity in ellipticals at z = 0. This means that the stellar mass assembled at z = 1.27 is not more concentrated than at z = 0, otherwise once evolved to z = 0, the underlying stellar mass would result in a higher surface brightness with respect to that of ellipticals with the same luminosity at z = 0.
Indeed, comparing the size-surface brightness relation of our 16 ellipticals evolved to z = 0 with the one described by a sample of cluster ellipticals at z = 0 selected in the same absolute magnitude range and in the same stellar mass range, we obtain what it is shown in Fig. 5 . The sample of local cluster ellipticals has been extracted from the Wide-field Nearby Galaxy Cluster Survey (WINGS; Fasano et al. 2006; Valentinuzzi et al.2010a ). In particular, the selection includes ellipticals (E) and transition E/S0 galaxies (−5.0 < ty < −4.0) according to the morphological classification of the WINGS survey (Fasano et al. 2012) . To homogenize high-z with low-z data the effective radius of our 16 ellipticals at z = 1.27 have been recomputed using GASPHOT (Pignatelli et al. 2006) , the same software used to derive the structural parameters of WINGS galaxies. Filled red symbols represent our galaxies evolved to z = 0, crosses represent the local WINGS cluster ETGs samples. The evolved B-band absolute magnitudes of our 16 ellipticals are in the range −21 < M B < −17 as can be derived from Tables 3 and 4 while their stellar masses are in the range 0.5 × 10 10 M ⊙ < M * < 2×10 11 M ⊙ . In the left panel of Fig. 5 crosses represent the WINGS cluster ETGs selected in the same absolute magnitude range while in the right panel represent those selected in the same mass range. In both the cases, the high-z and the low-z samples occupy the same region. In the lower panels of Fig. 5 the distribution of the effective radius of the selected samples at different redshift are shown and compared. The agreement between the distributions of the high-z and the low-z samples is also quantitatively confirmed by the KS test we performed whose probability P are reported in the insets. Hence, the stellar mass of our 16 ellipticals at z = 1.27 is not more concentrated than the stellar mass of local cluster ETGs with the same luminosity and stellar mass. By the way, the lower-right panel of Fig. 5 , comparing the effective radius of ETGs selected in the same stellar mass range, shows quantitatively that the mean effective radius of the population of high-z cluster ETGs does not differ from the mean effective radius of local cluster ETGs with the same mass, that is they follow the same size-mass relation. This is explicitly shown in Fig. 6 where the size-mass relation described by our galaxies (red filled circles) is compared with the one defined by the WINGS ETGs (crosses). It is worth noting that the effect of the secular decrease of the galaxy stellar mass due to the stellar evolution (Poggianti et al. 2013b) , that is the gas fraction returned to the interstellar medium due to the evolution of the stars, would be negligible in our case. This is shown in Tab. 3 where we report for each galaxy the correcting factors M * (z = 0)/M * , that is the ratio between the stellar mass M * (z = 0) that the galaxy would have at z = 0 due to the evolution of the stars and the stellar mass we estimated they have at z = 1.27.
In Fig. 6 the size-mass relation for a sample a field ellipticals in the redshift range 0.9 < z < 1.9 (cyan filled triangles; Saracco et al. 2010 ) is also shown for comparison. It can be seen that, as also found by Raichoor et al. (2012) , field and cluster elliptical galaxies seem to follow the same size-mass relation and no appreciable differences in their effective radii are visible. However, we refer to a forthcoming paper for a detailed and quantitative comparison between field and cluster ellipticals at z > 1.
In this section we have shown that since the unavoidable evolution of the stellar mass already formed at z = 1.27 brings our 16 ETGs on the local Kormendy relation and that they follow the sizemass relation of local ellipticals their stellar mass profile at z = 1.27 is the same of local cluster ellipticals with the same stellar mass. On the other hand, this does not imply that they cannot change their structure, e.g. growing further at z < 1.27 moving along the Kormendy and the size-mass relation. In the next section we tackle the possible structural evolution that they may experience.
Size evolution, mass accretion and structural evolution
We have seen that our 16 cluster ellipticals at z ∼ 1.3 share the same scaling relations of local cluster ellipticals, that is they follow the the local size-mass relation and also the local Kormendy relation, once the aging of their stars is taken into account. Hence, any further evolution that may occur at z < 1.27 (stellar mass accretion and/or effective radius evolution) in addition to the aging of the stellar mass already assembled, must keep them on the local scaling relations. In practice, any variation of R e of individual galaxies must be accompanied by a compensating variation of their absolute magnitude and of their stellar mass otherwise galaxies would move away from the local relations. This implies that an almost pure evolution of R e of individual galaxies, i.e. an expansion of the galaxy without the compensating variation of the luminosity/mass is ruled out for our galaxies since it would turn them away from the local relations. To clearly show this effect we considered the mild size evolution found by Delaye et al. (2013) for cluster ETGs, R e ∝ (1 + z) b with b = −0.53. This rate of evolution means that the effective radius of our galaxies at z = 1.27 is 0.65 times the effective radius of the galaxies at z = 0 with the same stellar mass, that is our galaxies should expand by a factor 1.5 since z = 1.27. We applied this evolution to our galaxies and the results are shown in Fig. 7 . In the left panel the red line is the best-fitting relation to our 16 galaxies once evolved according to the above size evolution in addition to the passive luminosity evolution. The offset with respect to the observed local KR relation is about ∆µ ≃ 0.8 mag arcsec −2 . The middle and the right panels are the same plots of Fig. 5 (lower panels) showing the comparison between the local WINGS sample and our 16 galaxies once expanded. It is also important to note in the right panel of Fig. 7 the large discrepancy of our galaxies with respect to the local size-mass relation produced by the size evolution, a discrepancy even larger than the one with the local KR shown in the middle panel. The above mild size evolution can be ruled out at more than 4σ as shown by the KS probabilities obtained. It is worth noting that a size evolution even stronger than this with rates in the range −2 < b < −1 is claimed for field early-type galaxies (Damjanov et al. 2011; Huertas-Company et al. 2012; Cimatti et al. 2012) . If applied to cluster galaxies this size evolution would imply factors 2-5 of increase of the effective radius of galaxies since z = 1.27.
Let's see now what should be the variation of absolute magnitude required to keep our galaxies on the local Kormendy relation in case of a variation of R e . The relationship between the variation of the effective radius and of the absolute magnitude (and hence of the stellar mass) of galaxies that satisfies this constraint can be derived from eq. (3) and (4) as follows. Let M ′ and R ′ the evolved absolute magnitude and effective radius of a galaxy, that is their values at z = 0, M the absolute magnitude of the stellar mass at z ∼ 1.3 passively evolved to z = 0, ∆M = M ′ − M the variation of the absolute magnitude due to the stellar mass grown at z < 1.27, δ Re = R ′ /R e the variation of the effective radius. The corresponding surface brightness µ ′ , according to eq. (3), can be written as
On the other hand, µ ′ must satisfy the KR relation, hence from eq. (4) it follows that
and equaling the last two equations we obtain
Figure 5. Upper panels -Size-surface brightness relation in the rest-frame B-band. Red circles are our 16 cluster ellipticals evolved to z = 0 (filled red circles). Crosses are local cluster ellipticals selected from the WINGS sample in the same absolute magnitude range (−21 < M B < −17; left panel) of our galaxies at z = 0 and in the same stellar mass range (5 × 10 10 M ⊙ < M * < 2 × 10 11 M ⊙ , right panel). Lower panels -The distributions of the effective radius of the 16 ETGs at z = 1.27 (red histogram) and of the WINGS galaxies selected according to the luminosity (left) and stellar mass (right) criteria are shown and compared using the K-S test. In the small insets the cumulative distributions are shown together with the probability that they belong to the same parent populations. Effective radius have been computed using the same procedures for the high-z and the low-z samples (see text).
We can distinguish two different cases: the case in which the fraction of the accreted stellar mass at z < 1.27 has a mass-to-light ratio (an age) at z = 0 comparable to the one of the stellar mass already present and the case in which the mass-to-light ratio is significantly lower, that is the accreted component is much younger than the bulk of the mass. Let's consider the first case. If the accreted stellar mass is characterized by a mass-to-light ratio similar to the ratio of the bulk of the mass, since the luminosity L is proportional to the stellar mass M * , it follows that ∆M = M ′ − M = −2.5log(δ M * ) where δ M * = M ′ * /M * and eq. (14) provides the sought relationship
The values of β are comprised in the range 2.5 < β < 3 hence
that is the variation of R e must follow a variation of the same magnitude of the stellar mass. Thus, the study of the evolution of the size-surface brightness relation for these 16 cluster ellipticals establishes that if their size increases then also their stellar mass increases. Actually, this result is neither new nor surprising. For in- . The effective radii have been computed using GASPHOT as for the WINGS sample. The hypothesis of a pure increase of the effective radius at z < 1.27 can be ruled out at high confidence level (∼ 4σ) for these 16 ETGs.
stance, Jorgensen et al. (2013) on the basis of optical spectroscopy of galaxies in clusters find no evidence of evolution of their velocity dispersion at a given galaxy mass up to z ∼ 0.9. Since effective radius and velocity dispersion are linked by the relation σ 2 v ∝ GM/R e it follows that a simple expansion of individual galaxies would imply a decrease of their velocity dispersion unless one makes the hypothesis of a corresponding growth of their (total) mass. As a matter of fact, a decrease of the velocity dispersion of cluster ellipticals is not observed.
Back to the earlier, assuming that each galaxy increases its size as R e ∝ (1 + z) b with b = −0.5, it follows that its stellar mass must increase as δ M * = [(1+z) b ] (0.9) , having assumed the value β = 2.7 in eq. (15). This is the structural evolution that fulfills the constraints imposed by the Kormendy relation, i.e. that leaves galaxies on the relation by moving them along it. This is shown in the left panel of Fig. 8 where our 16 galaxies (filled red circles) are shown in the case of the above stellar mass and size evolution (lower panel). For comparison, in the upper panel the case of pure luminosity evolution is shown. In the central panel of Fig. 8 we show the effect of this structural evolution when we consider the size-mass relation. In this case, the 16 ETGs still significantly deviate from the local size-mass relation described by the WINGS sample in spite of the grown mass. This is more clearly shown in the right panel where the distributions of the effective radius for the two samples selected in the same stellar mass range are compared. The median effective radius of the two samples differs at more than 4 sigmas: the mass of our 16 galaxies has not grown sufficiently to keep them on the sizemass relation. For obvious reasons, the case in which the accreted stellar component is much younger (mass-to-light ratio lower) than the bulk of the mass will provide a disagreement even larger than this (an even lower mass increase is sufficient to provide the compensating absolute magnitude variation). Actually, this result was expected since the size-mass relation establishes a different relationship between effective radius and stellar mass with respect to the one imposed by the Kormendy relation. Hence, if we want to preserve the size-surface brightness relation we fail in satisfying the size-mass relation and vice versa.
Following the same line of reasoning, using eq. 15 and the comparison with the local relations, we can derive the maximum mass accretion and size increase that these galaxies can experience in the next 9 Gyr. We find that their effective radius can increase at most as R e ∝ (1 + z) −0.1 at z < 1.3 and, consequently, their stellar mass can increase no more than 10 per cent to depart no more than 3 sigma from the size-mass distribution of local cluster ellipticals. Thus, the study of the size-surface brightness relation for these 16 cluster ellipticals rules out the possibility of pure size evolution. The combined study of the size-surface brightness relation with the size-mass relation leads to the conclusion that these 16 ETGs have overall completed their stellar mass accretion at z ≃ 1.3 and that, consequently, they will evolve just in luminosity.
SUMMARY AND CONCLUSIONS
We studied the relations between surface brightness, effective radius and stellar mass for a complete sample of 16 elliptical galaxies belonging to the cluster RDCS J0848+4453 at z = 1.27. The aim of our analysis was to define the evolutionary status of these galaxies assessing whether they have completed their mass growth at the redshift they are observed or they will experience significant structural changes due to mass accretion and/or size growth till z = 0.
The selection of the sample has been done on the basis of a pure morphological criterion based on the visual inspection of their luminosity profile in the ACS-F850LP image and of the residuals resulting from the profile fitting with a regular Sersic profile. Their stellar mass and ages have been obtained through the best fitting of their SED composed of 11 photometric points in the range 0.38-8.0 µm with different stellar population synthesis models and IMF. We show that the results are independent of the models used as well as of the IMF adopted. Taking as reference the Chabrier IMF, the 16 ETGs have stellar masses in the range 0.5 × 10 10 − 3 × 10 11 M ⊙ and ages in the range 1-4 Gyr.
We find that the size-surface brightness relation, that is the Kormendy relation defined by these 16 cluster ellipticals at z = 1.27 has the same slope of the local Kormendy relation. This means that the luminosity and the effective radius of these elliptical galaxies scaled according to the same rule in the last 9 Gyr. The zero-point of the Kormendy relation at z = 1.27 is 1.8 magnitudes brighter in the B-band and 1.3 magnitudes brighter in the R-band than at z = 0. . Left -The size-surface brightness relation described by the 16 cluster ellipticals (filled red circles) is shown in case of pure luminosity evolution (upper panel) and in case of stellar mass and effective radius evolution (lower panel) according to the relation δ M * = δR 0.9 e , with R e ∝ (1 + z) −0.53 (see eq. 15). The effect of this evolution is to move galaxies along the Kormendy relation. Central -The size-stellar mass relation of our 16 cluster ETGs evolved to z = 0 according to the above evolution is shown together with the relation described by the local WINGS cluster ETGs. Right -The effective radii of the 16 cluster ETGs evolved to z = 0 are compared with the effective radii of local WINGS ETGs selected in the same range of evolved stellar masses.
We find that the luminosity evolution that the stars already assembled at z = 1.27 will experience up to z = 0 brings the galaxies exactly on the local relation accounting for these different zero point values. We show that this result has important implications as to the stellar mass profile at z ∼ 1.3. In particular we show that the stellar mass underlying the luminosity of these ellipticals was distributed according to the same stellar mass profile of local ellipticals having the same evolved luminosity and stellar mass. This is confirmed by the comparison of the size-mass relation of our galaxies with the relation described by the local WINGS sample of elliptical galaxies: the effective radius of the galaxies of the two samples follow the same distribution. Actually, we do not see differences either between cluster and field ellipticals even if the samples used here are still too small to firmly assess this issue.
We find that since the simple luminosity evolution brings our galaxies on the local Kormendy relation, any further evolution that may occur at z < 1.27 must keep them on the relation. This implies that any variation of the effective radius must be accompanied by a compensating variation of the absolute magnitude that is of the stellar mass. Indeed, a pure evolution of the effective radius for these cluster ellipticals is ruled out. We explicitly show this by applying the mild size evolution R e ∝ (1 + z) −0.53 reported in the literature for passive cluster galaxies since z ∼ 1 to our sample in addition to the passive luminosity evolution. The resulting Kormendy relation differs at more than 4 sigmas from the local Kormendy relation.
Thus, we remain with two possibilities: or the 16 ellipticals have completed their stellar mass accretion at redshift z ∼ 1.3 or they grow further in a way to leave them on the local Kormendy relation. We find that the relation satisfying this last condition is
with β ∼ 3 being the slope of the Kormendy relation, that is an increase of the effective radius must be accompanied by a stellar mass increase of the same order. We applied this condition to our galaxies assuming the mild size evolution above. As expected, the growth of the stellar mass and of the effective radius brings the galaxies on the local Kormendy relation. On the other hand, using the size-mass relation we see that this mass and size growth would bring our galaxies away at more than 4 sigma from the size-mass relation described by local ellipticals. If we want to preserve the size-surface brightness relation we fail in satisfying the size-mass relation and vice versa.
Hence combining the study of the size-surface brightness relation with the size-mass relation we reach the conclusion that these 16 cluster elliptical galaxies have completed their stellar mass accretion at z ≃ 1.3 and that, consequently, they will evolve only in luminosity till z = 0. Whether this conclusion can be valid only for these cluster galaxies representing a particular case or rather it may be of general validity at this redshift involving all cluster ellipticals or even the whole population of ellipticals (field and cluster ETGs) at these redshift cannot be extrapolated from these data. We will assess this issue in a forthcoming paper.
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APPENDIX A: STELLAR MASSES, AGE AND ABSOLUTE MAGNITUDES FOR DIFFERENT MODELS
The table reports for each galaxy of the sample the age [Gyr] , the stellar mass [log(M/M ⊙ )] and the absolute magnitudes in the B and R bands derived through the best-fitting of their spectral energy distribution with the stellar population synthesis models of Maraston et al. (2005, MA05) , Bruzual and Charlot (2003, BC03) and the later release by Charlot and Bruzual (CB07). The last raw reports the mean values. We considered two different initial mass functions (IMFs): the Salpeter IMF for the MA05 and BC03 models and the Chabrier IMF for the BC03 and CB07 models. As expected, the absolute magnitudes do not depend either on the model or on the IMF adopted since the color k-correction term can vary with different models of hundredth of a magnitude. It can be seen that also the mean age of the stellar population is very stable with respect to the model used and to the IMF adopted. On the contrary the IMF, as known, affects systematically the stellar mass with the Salpeter IMF producing masses about 1.7 times larger than the Chabrier IMF.
APPENDIX B: SURFACE BRIGHTNESS PROFILE FITTING
The structural parameters of the galaxies have been derived by fitting the observed surface brightness profile in the F850LP-band image with a Sersic profile convoluted with the PSF using Galfit, as described in SS3.2. In this appendix the 16 ellipticals of the sample selected according to the criteria described in SS2.2 are shown (upper panels) together with the best-fitting surface brightness model (middle panels) and the residuals (lower panels). The images are 8 × 8 arcsec. The convolution box and the fitting box (8 × 8 arcsec) have been defined by repeatedly fitting the observed profile with increasing values of the box until the convergence of the bestfitting parameter values. The goodness of the fit is shown by the null residuals obtained for all the galaxies. It is also worth noting that no structures are visible in the residuals showing the regularity and the symmetry of the true profile. The good fitting is also shown in Fig. B2 where the observed surface brightness profile measured on the F850LP image is compared with the best fitting model profile. In all the cases the profile of the galaxies have been fitted over at least 5 magnitudes in surface brightness. The observed surface brightness profiles of galaxies #5, #626 and #657 depart from the model profiles at r ∼ 0.5 arcsec, the mean distance between them. Figure B2 . In the upper panel of each figure, the surface brightness in the F850LP band measured within circular annulus centered on each galaxy (black points) is compared with the surface brightness resulting from the best fitting Sérsic model profile (red points). The dotted line marks the radius of the FWHM while the dotted-dashed line marks the effective radius. In the lower panels the residuals of the fitting obtained as the difference between the data points and the models are shown.
